ABSTRACT. In this paper, we discuss a class of optimal control problems of nonsmooth systems governed by quasi-linear elliptic partial differential equations, give the existence of the problem. Through the smoothness and the approximation of the original problem, we get the necessary condition, which can be considered as the Euler-Lagrange condition under quasi-linear case.
where denote ,(y) the derivative of a/(y).
Consider the following optimal control problem:
(o,) min 2(,) C()+ ueL () where y is given by (1.1), G(y) is a lower semicontinuous convex function, (u) is a convex function satisfy (1) (u) is continuously Frechet differentiable in L2(ft) (2) (u) is coercive in L2 (f), i.e. lira (u) oo.
Consider the problem (ocp), Casas and Fernandez [5] studied the special case when a/(1 < < n) From Lemma 2.1 we get y, y (denoted ) strongly in Y, and the lower semicontinuity of J(y, u)
[, ] is a solution of (ocp).
NECESSARY CONDITION OF THE SOLUTION OF (ocp)
Before studying the necessary condition of (ocp), we need the definition of the Generalized Gradient and the Yosida regularization of the Lipschitz function (Tiba D. [ 10] From Lemma 2 we get y, y, in L2(f/). By Egorov Theorem we know Va > 0,3f2o C f, such that rn(f f2o) < a, and y, yx, uniformly in L2(f2). where y is the solution of (1. Let e -, 0 in (3.11), we know that , satisfy (3.16).
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